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o|^h ^^^^ &yv,^^°^m Tin. ^bh^^ nais! s^2ra*%^ gs^rsiQ. cb^iai, tft D\m\ 
y\BmnM Mo^ m\ mm a^oi tissue g tiioie s^ehtis (positive 

stagger t!rPe) 5#Eil01U(copianftr)^ ^EI^'EI^ TFTB] 1^, ^# n^5CHl °!CMAI°J & 

. lOJOnin S5E a Q\^Si^ ttH^OIL 

__. .^^^ 

jmM. 2l2Qfl^ ^Ah>d ^Oil ^^£1^ ^^2,^1 CHoKM. ««(H| d|&^ giEjie 



Oil sm ^m^?i umm\ m\7\ oishl 4*ch^>£s oii^ m^oiu soi sai 

m a^oh^ bl#OI ■■^[•7il7l (IHSOfl, Skfc TH^mOI ^^IB: -^iQISOl SiCK 

my ^01 la^ti^: biAiia^i- ^mm. t^m^ ?m ^ s^oa ei-mcm St^^ ei^j^ 

5fe 2101 52t^h>ii sjQ.; TOiAi mil. ^^my mE\t}\mm M^y^ 

:?l#011 HHEIOlS^ OIOIEI. :£d3J Al(Alunilnrijji)e>- Oj^CHXI^^ ^Seio^ n^^tlDl 

-^^ n^ UHEIGHSM OII# MS ^B? gif# SCHAIgiQU. Sfe STU 01212^ BES Atesfe 210I 

31- Shfc .^^^g^^S^B ITOCIrdiuin Tin Oxide)^»0! §W fe]-eOI ^^IH; OlSSS^:?! =^^1^ 

A|9t01 ^^^'*M:K OIS ojaB, HHei0i#2^ t}^ 2^ AKDISJ 2:?|S1oi Q^l ^^^l.lUSOfi, Al9|og 
Or^OiXI^ XII 1 HHE10I#2I.(HI ITO ^i-^l-ej AWIOflAI . ^^SohTfl . 'S7|^oi S^m '^•s^ 
Tl(tit<iiniuin)sr S^^^ SI 2 BHEIOIg^SAl AlgW ^'fi^l- SixL. # ^2 S "ISJ- 

g ^^S^ ^SfSm a^mo 0l^0i?5 tFiir mtl^ DI^ISf^H^fE dlJJBj 

Af^FOI. e,^. Mei73^# SfS:§h>fl -gTljSh^ eim -gCHAl^lB ^01 

:7^^ni, 5^4»- s.M7y 7[^i} m\ mi^n ^. ds^ Jisi^^i iQiSoj^ 



B M:\ 271 ^71 2mm nm^m ^itiiAi, ;7is.K>ij, ^ai^ s ^^^i daoi 

El m. 4^71 5^AH5 a HQlEi ^dOil ^^sf. — 



I asi^ ^71 2mm umtm 

sF:t 5^ s mmm 371 iw &«oi SioiAj. 
^^71 ^^Ai^ SI .^71 giP2|. t?^5j ^^^1 ^^si jgi 1 oH^v^gi i ae.J- w 

-^W E^fsiU-; ESs5J i^^^Oil 2 S^l" ^HlrHl SlU. ^7\ 

QilOlEi -^71 331 2^^K,^3S^ \ 

H ^"^^J 391 1 27i m»-.^0i!.2^5F3, 7\m\\^ ^Ah>! . ^ ••^5? ^2J.ti-^2i 31 1 -SZT^^S 

Ea#, ;Q1 2 #^^1^°|, mOiE1^°J ^AJS-^iSEIOI vSiCJ-. [Q-ETAi, 2?.A|:dilFmO|Ei d akdi^j 
mS^M THmy^ E?3## □iy7hA12J gES OieSf^ 5101 7feSI-7fl g!EK OflM.mS ^^li^li 
Sh S^5al#M SI 1 37121^^ S^t-i-^f ^AJOil ESsllF 3^ « 2 S 



tH DfeP5F^ Che s5! glf 55^0.^ tJ^S^^H, tf>:^ 3^0il CH5I0I ^Mth^ :?^E 

tm E3## 7:fg9|o^ ^^^9.^^, E2#0il ejsH 5}i2| £^01£ "^^l 

^?SoJ^ 7l-^h?fl ^Ch. ££*^ E?5^SS^Ei aiOIEI .i^. ^Ah-i!!. E^ -^^ :2 

^l:'^^SF71 ^^J- #lfi5# «l2l*r □# ffll^3#^^SI-~ ^SOIU, E3#HS^E1 CflOlEI ^Af<5 
5! gir.asj .'SOI «H^(redijndant vl re)! ^/gste ^^gE 7te5h7il SCK 

g ^^Si Si 1 ^7\ ^ ^xl£J t^ SEHOfl 2is«. -^71 7ieOil. -S-?! MOlEi ^%1H1 SI 3 

#2.1- at]- :?b|tH3 Si^a, -S-^l t[± ^71 SI 3 #Z^ 19^1 4^(HI ^^iliU- ^AIQil ^ 

71 SI 2 S! SI 3 la^fM ^gsi aiHE ^1 S^l ^71 E3#0il 371 S^HGi .2iil, •^'■71 
ES#^ ^^71 «?£JI#Qil ?97|S1og ^^goi SiQ. 
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2 ® #2.^ IsiltHriSi a^-i^ ^1 #SB S:?!^^^ S^got Sill. £2 

#i^«^E^I#EHI S^EICH SiCh. [OEJAI. S^H31 3^1 27ts«Sg 2^81- 

^'^l MeH?]:±Ei^ ±± ^' 31 731 1 gl^ ^l^:l-^^oh 
^ &!S)5fl#ILh, mis- ^^^tm ^ofl ^^Eioi s!^ 13 m^'iy. ^khi ^^stioi 2i#sh 




21 S^Oil S^^EICH SICK 

a ^^21 331 2 2)71 im S:X:lOil Sjoig, :?(5i1Hie ^Ah3 ^ ^ 2 ^^^^^ ^ I S^K^as}-, 
&3^> M 2 SZt-^S^i, aiOl&i ^Al^ ^^ElOi Sill, Shfc 32J ^1>KH «SEI(3I 

^ 3Efjl. D0OIE1 J^^ M 1 S M 2 sZKggeiOil SSS S^B. ^^£^#3 S 

2ii, IS Maj7]^E12| TJOie SS°K]j ^^£lDi .2I£DI. ^^^"^ 

sm/Ei^:?! gifi3^ ^^s :oi^?:i^ «i 2 ^51:^,75^01 ^^Eioi sicj. 

Siraj HHx|£! SCK lEFBfAi; Ole1^^ glFOI W^T M!H;q-!^Oil ^tl^hOt ^'^3^^^ 

Oil SlOiAl, ^A|-i^!2h aiOlEI AKJI?! : eSSAi THXHSI^ Wdl^h^^ §£S 01^1^ 51 




Si ^ eif^ AFgeh^^^^oi eoishoi 7f^>7fl eich, /^aioh, samp sssra 

m^^ S^ill- ^S5E, #015^ 7l:^F>lt 

a^.^Kiseis gE*t. ^mom si^iDi/ fe^^r.sfi .•^7i:a 3;.#zK^&^5t.;^^ 

^7Ttii 1 s^stoi ssa aiiiM s# Soi, -^71 £?3#ofl .a^i^j^g s^aoi^aQ. 

3^ 2 i:' XO 3 #Zr ^951011 E^^CHl ?57!^SS &^IQ.. EUfihMi 

s^sp; tbt s Eefloi ?57isjo^ eoioioj 7i^m ^u. 

lliai ^^^^ 1 37|5?£S MAIPII 

o^^xi^ 1 w 2^2>^^7^ j!i: 1 m mf\^:M 2 mm 

^Wmm M 1 ^71 W 2 ^^5? ^ ^71 ,5ES#SJ g^S OL^CW-W^ M ? ^^ .g 

#^^^A^^^^ 

g ^^21 3 271 S^Dil SJSI-S, 7im^ ^AY^ SI :^i?:2| aOIEf-fi^bl #2.^ 

5« AiS i37^hI2 ^^£] ^Fi ^^j ^^^^ 731 2^5? g 

3^01 ^SEIOI SICK nan, b^£j^^3^ thd: AWIOfl OTIrfll S!I1> 



O^X^il 2i= ^OICK 0\^m CHShOl ^ ^^OilAi^ 3^ ?y ^212! g5! A|0| 

e ^lei Xfl 1 il 71 2 gOi 2J^I S^SfS EjD^, 2| 3^ Oil^»Oil 2Jtli ^ 

Isi^ 2101 -7^feu^7^l eitilk ^^.s^chs ^ oflgoii 2jtH Tiee s->ii 301 7^^0>?^I 

aCF. 01 Silf; « I S 731 2 -&2J 2^21 4 SIH. 731 1 ^(HiAi2J ES# 
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^1^3K0I SI 1 3^ i^WI BH»S SB 2 gif S= AfOIOif ^HXH^J^I tDI^Ofl> 01 

SK3i ^•BHHI S^^S iOI 1 ^ E g^i ^^SQ. OIS^ ^1 ^HQS 

^El- A. s^Oii aaiBiei sEfi 4. SiQ. 0I7IA1 «L «l I a;^. 2 o. 

Ol^olgQ. IKhAi, ^EI5H (flicker) S!S.iOI El^ 3gr S^M OPIoh^ ^Af<:^ 

a LflOlEi^!! AKDiSi 71^ g^(parasit ic c?ipacltance)M ^jstth?! ?|i5B Ai, ^§th S^EI^ ^11 2 

or:?js5i-7ii mm ^^*K£S#:£s^£i nHaoi#(B ^sooai^j sLum 

^ mm -a 5i-^Afd AKDi^ :?!^ giroi si«:?r£i7q ^^m si-:?! -sh^iai ecBna. ^mipnfi 
tm tiE^, mis- iwaoi## Afgshoi Di#ira.:^^si ^mm aa, 

OhSl- ^1 SSaiSim- ^1 ^^%^2.^^r U 1 ^ei"^ go^ 5!St STJil ^ 4^ 2i^S, 4'' 
SiOiAiSi :S&5>7h Ci^ ^^iJCK IIEI-Ai; Shit 2)^0fl SiOiAl^ i^HOjti SgCHI 71°]«L^ 3 

Tim^e^^ g^i .?jf&^oi. 5igsj^s^^K*o. ii^gsj sai?!- 7i'stm :^q. 

5, & ^^£i n^^M SiOlA!. S^#0ilAI2i .^sj ¥7K 7I^# CHi^SIDI ££B ^^fSHJ, S.&#MAJ 
°] 7:^© ]?lfeDlLI- ?je^JE g2j aiDlDfs SAiejOi; £?5sOILI- ?31 2 ^Sa21-#;^^A1^ .4KHI 

myj] M^i^'^ 2 ^^lai^^ ES# s '^Af^ Aloiej 7145 a?? .2*£ S£ 




H M 3 371 SSrsi SILhSI. ?»€H£HIAi^. .^71 Xil 1 -^^ gif 4^71 «1 2 #11^ 

g3^SS^£0K^7l M 1 ^?!!:5!ers «ol mi ^^7h ^^71 »l 2 §9 3.^ 

3^01 OI2i-.WOI &!S& 7ie^ S^M S39l5ioj.^S| sif# 

g ^^SJ SI 3 371 S^iy mLm ^^aOilAi^ U l ^3ai^^3K ^7l g^'°|^g 
Oi^OiAIOl, 4^71 ^AH!l3l--^7l HI 2 B^2>^ S^St^^ 0)^017301. ^71 ^ 2 sZT §9 

^ 4^ 7 r^ A|^ ^ ^71 # 

Oiah^gOl SI 1.^3i^i|S|3f aiei E2HX|>5.E1°] §S aw^^. ^^Sf o^ Olgrt 031=011^ 

^' SSS^ Um^ ^ SiH, -^Ah^Sf SI 2 gg= 21^° giJ^»-^ 01^01X171 

[fflSQii g^ s^h:^ oi#£j -^s^- ^ nan, SI 2 #^»^ ^9^^ ^ah3 si 

4K)| t:g£|0i Si^Blv !£t> -1 ^lOfl aiOiy dOl:^:g£!D. i^M. M \ ^ SI 2 S3 ^^^3 2l->fl^'S 

mmM^ 7145 ^- 4= so. 01 -Sik aiiasi Ahssta 2gS2i.:S>^ jeai 
71 7t^*i7fl sd: 

S ^^°J SI 3 371 :5tt|2J ^miOilAie -^71 M -\ SZ^ g^e^2^ '^•'71 ?l ,2.S3HI?tS «ii 

OIS^ WOl ^^Sra. Si 1 #Zi' ^^s^B Tj ? ^2! jls,Kg gg 3!0I. 7t&m?i EIGI, 

s ^SHj SI i , SI 2 SI 3 371 Itt S*|2J OB ?,*flOj|AJ^ ^71 £3S§, CgSsj ^j^sfo^ 
0I^0I3Q. 

0121- gOI ^^FSv E3"^2J n^2^^ Ol^OjXl^ £S#Ofl 2j5fl, 2^ ^ 7^^ S^l SjOj^ 
^•^01 O^Ua, 7l2N;^t&^^ tFT biaOl 7IS) tHS ^m^K^. m^^^ OI^CHXI^ E3#)2J 

01 £2#0! xj^e^o^ Ol^OiXj^ ^"EHOilAi^ 4^7| S3#S 7ie 4HHIA1^ IS^^^I A|S 2!S 
o\B ClOlEi ^ AF01# ^'•71 ^AI-^M CKh dSSm, sJt^ S-^DKIF ^ ^^"-se :?5£IOi£ SQ. 
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um m ^ ^J^'P^^ ^^tm. ^^5^^ 5}S] B^^^^^Ji'^^'^^.^^^W^, 




E^#OI OI^CH?J^ ?>^CHIAie ^91 £21^^ gS^SS aOJ ^91 ^AF^52F 2Sl 

E?5#0I 7*^^2^ DI^OIKI^^^^fflOilA):^^:?! E5I#^ I2eg 5tmPE 

0!2f- «]| ni^^s^ is^fireiss oi^Xi^ 5S ^011 tiihttxi^ n& .siaoii ^u. s 

.^ElMplH(si I icicle) ^iiCK 
£i 731 i , :gi 2 E^ 3 ^171 a^^^l^ ^^EHCHl/d^ ^71 ES#^ E&S^ MEI^£J5 

Oiaf W ^SofS, E?5S^ #El¥Ei=5|^S Ol^OiXl^ E£!#^ ^gofo^SAI^J 

oyjiaY 4^ #:?^Ai?i^ ^^Jii Ji's^ ^. SiQ. oi s^m^ asi, ez*- 

iaeV'AKirOilAl S §Ofl °^fL^ ^ei!:^^^ W^sPI 013711 tlB^, tBi,^ E2= a 3 ^SCHIAI^I HSl 
^^«01l ESO! 

^ "i> 2 ^ 3*271 S^*- ^mioiiAi^ -^^-^i es#s s^sgej ssi.^Bie 

;gl t , Ji 2 E^ m 3 e7\ t^tm^^ :?i& 4»oii; sjdiE ^71 esxo 

isj Xe^ S^ w ^^71 ^QilAI MOh ztz[ ?mOfl ^-S^ -IRH^^ EfL^^UItfQ. 

am aOI esj7;|>^EiSi:iE 715011 Z^mk ^, ^ ^••^^ e^ixi^Ei?:! m^OjI^^t.^^ 

i/efmi £|Sii; 7IE'-*0ilAI2J IT ^01 M?HXi^£i2j JH^ S^OIU LDD (Lightly Doped Dram) S 
lofl ^Af^F= AJ€H1 O130fi ^^^M 4^ S4£D|. 0131011 . 71 SJtt l^Sf^.f^ 9. 

Ee aSS>^ 3!E 7}€SI-?i aClK 

01 7^5»S ^^OIAI^ ^OiE ^^^71 ^AhS OKHOI SSEIOi . S?5*iS(W S^EIPI 

E =!Q. 

OrSh ^Ol ^gohS^ nm^^ ^!^7i- ^^^SfC«. tUS- ^"^m 7lb ^^^^COnderlying 

Insulating filni)S Tjjil ^^5L|^ a«t .E2jjX|:i!iEi2J S^GI StJ^FTIU. IIJ^^^ AfERS PlSOfl 

iSefOfl lls^^e"^^ gir^^at S7i^^g ^^^aoiE set. 

oisK^i ^^tfs , 2 .^51 §ip 2^ a ^ursa g^g §s*^?ll ,4^ a^tt, 2'^^;eir 

jsTgg^ 2=(>ii a?iM ^oiw aa. oi ^m. m mwMs^^oiu nmnM^ s*i 

a ^ 3 S7I IJ^ £}m ^m^M^ 4^71 J|| 2 ^5* gag. g^|0| fi^fiSg ^ 

OlSh ^01 ^^51??, ^^^^ ^^\m ^^tm ^ ^\ 2 SI^IM £^SAI^ 

S 331 3 S7I l*t 2,'£H01IAi^ 4^71 gl^dS 4^71 7|# ^S^^t 7|7i 4^1 %\^^ 

0I2F ^1 ^ m^'^ mm^'^mi ^ sisoi, ^^{^^ tm^ ^ oih 

m ifcS fffe iHg5J9, ^2J 2?IE ifcg 2^?l^ SICK 01 gifi^OlU 

fh^^Aiej 3*1 fi^oii la^^' ^ aa. EtJ, ^^j^s^o^ oi^ai^ HHi^nh si?d 
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m sot HHi^^^i y\^Mm ^ sia. 

i¥S SO. 

DI2I- W\ ^«5f3. ^^Sxfl#2i jB^ S^t ^Sb^S^ 9^01 ?:H?^P1 mSOi, IPIS" 

(crosstalk)?! ^^^OIU^MEfiliE b|5j WH-F eE!?i eta# ^73^ KQ. 

Aloioil =gs^^# ^yit^if ^Aio3 4^:?! c-noiEid 4^ 4^71 O^SHOil .^Sia m 3 # 

^iwi Si^§^= m^o\ 9.^m ^^^°s> arGiEi>!(Hi 

epfl/M^ 4^0l«t mS ^ISIM ^^EICH SiQ, 




:qi 1, Sil a s 371 §*|2i SfEHOlIAl^ ^71 S|^ljl|^ SOnra 0I4»^ 

SOOmi OlolOIP. 

QI2h^l SaSSJ ara^s 50™ OI^.BOOniD OmO|°S, £3#?^^XaOil 7121*^^ ,3^ 

aaiHMjei ^mmumm m^. m^^. mwmm se^ ^7i;q sttiu ^= £ 

« ;q| 2 ^71 S^»2J «6|0fAi=- ^71 l '#2f 9*=;]]B^ IQto 0!^ 200n« 0|*^ 

oip-. 

y\n ^2 CRt.M«Xl AI?J Ol^OiS i^7frSJoi ^sj Si^v^ohS. 01 ^71 

B ^'S^ 3 371 ^^121 CfE ^'^eiOilA-i^ -^71 Jifl 2 ^3ae|2j ei^l^/lOnm 01^ 20Qriai 
01 CF. 

a m^S^ £?!!#0I ^^^^^ bl^CHTae S^EHOliAlfe ^7I Sh^ei ?H-? Se?!^ si01£.^4t 




^ i^SSJ 371 SiJasj WlSl^^^ ShBIM ^fS^&h7l ^UM. ^M^m, OlOiEi 

-^Sk ? Ak:4:3F QI0IE1 3011 ^aXliibEISK ^71 ^•■Sf egxi^EiOfl g^g 2^ 

5")- i^r^^i 371 S*|5J mi^^Dfl SiOiAJ, 7|B^0i. 4^71 ^sjXlfbEISJ ifc:^ S 
^, IH^ 3^^' HaiSI 3! ^71 JEJ 1 ^s? 3^01 &j-E^fl#e ^SoJ^ S 

S2k ;^^7I 4''0il 1?5 ^«Sh= ^Slh^ 4^-71 ^9 4^(HI 4^71 5! 4^71 

i^^lb 5^2K 491 nOlE. .=^9°^ 3! ^71 IQI I #^^ ^S^iOfl CKo^OI ^71 SI 1 S^M ^# S 
^71 «1 1 ^# ^511 4^71 «^E*fl=Ofl 371^12:^ S^SE^ 491 M 1 ^ 

cqs[ ESsl ^^1^ -^71 E3# m HI 2 s21^as|m.^S^f^ 491 3^1 2 

fo^S^' 4^1 ^71 aiOIEI 3#^«6fe #S2I. •S-71 LI0IE13 4^0il ^71 3 ©^i-^S^^e 

4'^7r Si 2 a a 3 gSSfOfi DimOl ^71 Xfl 2 ^jBje SSSI-^ ;^7I 
2 #5fi 4-71 E3#0il 37|SjEg S^tlEm tF^ 3^ ^^^5^= SSI 5ttSt^C^. 

a 271 S^^lSj Xll^i^SOll em^S, HliSSi Al^Kfl 4^ SiO. 
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4^ ^cj-. ^ oieiti ^'§.§1 oi^g o-goii ^aiwis^ei^iq. 

E is>!7l im S«2J 7HI I ^'AlOaei ?1{S §*I(HI. 21CH/M°J 5AI Se^e ^gpfe OHEeix 
2J mii s2J &7f tl^i; 

E 2^ SI 1 .^'AIOOHJ SxlOilAi°J OlOlEi ^Ah3, S^iii 3^, ?:J^^OI TR O^aiOl 

71B2J ojS5l^^4=SJ 5h4i3?l SS!E. 

E 4= fl! 1 ^AlOaS] fll^ ^^Al! ^AJ^ [[^^^ EAItJ- SSE(ai 1 ^AiOaSU *1 «!ai!); 

E n i ^Al'0fl5J ^SAflAM fto EAIzj- S^E(*il 1 ^AlttS^I All ^flB). 

E 7S 1 ^AlOflSj ^x|£J HSAili^iM ^AIM EA1*| S§E(M 1 ^A|.(«2J LH SfiB). 

E 8^ 2171 iJ^ ?31 2 ^AlOfiOj ^ajg §7yOflAi2J LilDIEI ^A^^^. 3^., T*©"^ gOI ^ 

TFT OieaOl 7I32J AIS ojSsI^ ^^21 5f4i52| ISE. 

E i9= E 854 fr^'S^ E 

E 10^ 371 ?3I 3 •^AlfHISl BBE. 

E 1 371 ll^ ^W'^ ?3I 4 ^km?} cf^^ . 

E 12^ B7I ^^ S-^$J ?3I 5 4'AIOiie! ^Hg 93E. 

E 13S 2^^Ajoii°j SH§ sioiAiei TFT D|ED0| y\^s 3 fj^s ^ Clfe^ 

7IS- #Oil>d: ;e SS.E. 
E 14^ E Ht^ 

E 15^ a ^»^Dfl 2-^7171°^ ^A|0j|2| ^H^'^^SI EA|^^ M^E. 

E 16^ 3Af717|2J ^ aSAI ^ga|Eil EAItT 39^. 

E 17S hm\7\?^ msMsi ffld^y asEim eaj^h sse. 

la; u!E»# Ifli'; JJl^ . 

lb; ;?HfeE ^ ic; jg^E Ea|0| 

Id; J3^E .:4h^ 1e; il^E Efiiiei Sei 

If ; n\ 1 2; §S v samBi") 

3a; ^Af>? . a); ffif^!! . . . 

4; HI 2 ^zf :^e!.5r 5; fi^m * 

8a; ;gi t 3e^M^§ 8b; HI 2 gjajM ^• 

9a; tte lb; TFT OiaOl 7I1^ 

lla, lib; Bl 1 12; 71^ gffs^ 

15; aaiE ^ 16; UftP^ 

20; im 7IF 2l;:CHtr 3^ 

22; l«t?9| 23; JB 2 

30; TFT 50; 2!|S# 

52; A!^*?;8 53; HI 3 

70; ^sj 7pa: M 1 ^Sj 
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70b; XI! 2. gif 80; HHB|0|# 

101 ; QIOIEI ?g as 104; ^Aky 9§ 5lS 





<^tsi7s27- Sn)^ ^7|£| ^AIS S^IOIE ^IhSTl! MS eiS^I^ ^^2J QQ 

^7Wis S^EIOI Sin. EK)IS£S. ^AJd(3<i)0iI 1^^^ 2^AJ i!:£(G1.. 62,-, Gia)!, 

III M^^^ TFT(30)e ^¥ 7izia hei ^91^4 21= m\ m\B msamM 

n^^^mTnm -^I^d.^^eil0i(9ray scale display)! 7f^«h>11 SK3|M 
;(noni«U ly white BodeJOJ?, £!7J?^ g?fM^ra^4 SAteOl ^7l^?!§^t# ^f.^J^l'^: J^^^^ 

,M dl,7J 5«?K ^'fc!&i:h 

ukHOI^ 2iQ^ Sin, £fi S^(9«>)5J gS2l 3?11(H1 tOE} 




y 4^if Ofai AF?42J'S^)0|| CH^'^Ji^ ^Afd(3a)01 HRilSJOi SiH. ^Ate(:fe)soil0|M 3^5: 

•Iai 7is^^q. om m^i, ^M^(Z9im m\Ei m^m^ Mmy^ phihhi^ tm j^mu m 

^iS^QflAI S0^ 2^2^ ^^^^^ 

.E^ecHl E :ei E^SEOit eais uei- .aoL t^-^ej 7i???j^^'eiip ^^^j^jFr gjei! 




IT^^ E%^g etS|og' 0|foi3Q. 5£t.mH*^^16)a 0111 m^. 12101 

DIEl e^ej §2J ^71 ttisj-os OI^EHStlh 

ft^e. Ditf 7IB(20)0fl^ □ ^3(HI EHt^ ^^(21)01 S^EIOI SIH, 3^ o^^Qfl^ EI^C rubbing) 

lii Is eI^ «tsi^s oi^oiaa. Etr iiH^'SK22)s ibioidie isj ^71 ^s.^ oi^oi 

TR OiWI 7I5rC10)CHl^ ^ ^!^(9a)0|! 2!S^J^ 9|x|0iL ^ S^(9am ^^^^^IS Mm\^ 5f 
^ :is5^ii!e Tn(30)7h^tSEICH SICK 
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[uer Jm2{}m^ SE1^ £ 3011 ^Mtl ^OL 2| bPH7 S^Dll. ?3I 2 ?^H^etC23)s ^^t\ 

i^S)^ ^ME^^MSJ ^'E-i# ^^t^ S^Oll Siffl/d^ ^XB2I ^,^7^1 Pl-^e 

Q. 

Dm ^01 ^^^lOi. 3^(9aW LW%' 3^(21)01 CHSs^El HHx|^ TFT OiefiOl :7|5(10)2f IHt.'= 

?»ltri6 : 22)£g mV SEHl ^^tK aj§#(50)^ 0111 13 ^ 4^1^24 IflQl^ 

(TlfiM^tic) ^^K ^H^og Ol^aCK TFT OlEilOl ?IS:(10) ^' CHt; TO20)# -i# 

aHI eAitl- B^2|- ^01, TFT(30)0il CHtPSfe ^IxlOflAI TFT .CH2II.01 7ieClp)2|: 

ilnk He^ -S^S! TL Cr. tf. Ta. Wo ^' Pb §2| tHJ- Ol^m tl^Sl; 




1 ■5tJ^^fna)OI — 

TFT GiaiGI 7feO0)^^'^^&2J ^^Al-l^(^?l S") -^1^011 CH6I0I lft7l(excitatlon)5l-:?l 5ji i*i 

□i3i .i>^xk^ SiOi, 012101 ^isitr a: m^m s\ti tk± tft(30)2| ^sgi ^sjoIti 

5E?H, 1 ?:^S^^(lla)2^ ^4SJ SFifc TFTCa]) AfOIOil- ^3^(12)01 ^iStlOl 2iQ. 

y\m m?^^im^ thii TFrC30)m: ^SSI^ ^&3a#Cla)e: -« l ?1^(1U)^S^E1 £171^ 

§i£ ihi TRmi^^^ 7IS°^^AJ°I 7l3£ i^^Q. TFT OjSilOl 7IEN:10)°J ■ 53 

°i ?3D}-Aj2J TI^OiSOILK Ailg ^OH fef^ S:S tF4r TFT(a])24 ^S2J ^5f# ^^?lcF 

^ 71^1 sS°»-(12)S 0111 #9. NSeCnon-doped, silicate glass), PS6(phophorus 

Pl icate: glass), BSSCboron si licate glass)> BPSG(boron-phosposi i ioate .glass) alggg ^clH:i: 
^Sf^E|= 5| .^o^ GIWi?3Q. 7I# .^3^^(12)011 SfSI. ?31 1 ?JS^(11a)OI 
5t4^ TRCaJ) #1 2.gA|?fe AftHl ai^Oa 4^ SiQ. 

^ ^AlfllOilAlB ei-5Xil#(Ia)M nSE ^313 S^(le)^^^EI 3SSf01 ^ \ £l^(1f)^S 
ofZL/OI^Qi! CHt«Sh^ glFd(aj)£j i^l 2^21 S^^g ofOI, ^3 ^^^2)1^ Aha (3a) 

rm^m^ ^^9.^ oi#sj.s^ AlOIOil M 1 §a2K8v)m ^st^a. ^ f ^s?,*- 

;(8DS 391 2 .SaM5f^SA!£ imiYH. M 2^ g&(70b)0l S^ElOi/SiCLl:. 3512, Ole a 1 ^ 

Eloi ao- 

eO S^£3ei#(la)2| JQ^E =313 3^(le)GL CilOIEI ^ (Ba) Sj .2^Ah5(3a)2J OhfflOil 3S 

^\0\ tY:^. :^m^ TFT(30)#^-SSH1/ #^S|-?fl CflOlE] d(6ft) SI 2?Ak:3(3a)# CIIET 

2!3H|SK2)g Ilg Ai-SKeOll 2J$I1 ^^ei^^K^ ^iSEI^ TR(30)2i^g3 ;^»^(2)0I ^SehEl^. 

^^."§^2^^^ % 2iQ. i£t.^ 731 2 ^^;9l^^8r)£. .^.3: ^»^^(2)2f ^1 i^Tfl S^o^B 5501 
jf^^ShSS, £ 2011 £Al^f tJiar^l MS 3Sol^ CilOIEI (5C6a) Am!B| OI^KB, 731 2 



U ^AK!!(3a)# lUehAI ?J!S2J G^^eEILllOldOl g^i3(3b)OI :S^)P|eF=; 

(laJsTksE 9^(ld).5! Ja^S Eeil3 S^(1e)^ :?UloHI 2iQ. USEE Hai3 S^(le)(>llB 

T]by^ S^dd) ^ i^^E Eai3 -g^dc) i! H^E EE1I3 S^(le)^ ^^ofe bl|-£f 

ML HhES|*(ia)pil CH&hCR. h^. E^ p^'^J XHyi ^Sthe7^&fl CC^EW ihSSESJ. r^g p^g 
S^is tgWho^/^ ^^301 2!D. iH^^J TFT^ ^^DhM^Jl ^f= .01g0l 2i2:ffl..tl' 
±7:y^ M± ^fliJg TR(30)gA-i Afgtl^ ^01 CH^MOIQ. ^ ^'AlWldilAJ^ ^ol DflOj 

Ei d<&x)2 Ai e°i «7a*r3 ^5^*:oiu ^biak)ie-^2j e^i isinrs se- e^is ^^sto 




±^ S^(ld)OB U7\^SL^ S^EIOI 5iQ. Et.^, CflOIE-l {5(6a) Si 7S 2 ^3^^(4) ^Oil^ 
ill, B-i ?5^(9a)^ HHSIOIg(80)(HI 37l?t^S,S^Ei01 SJ^DI, Et^ UHe!Ol#(80)l S7li$l01 S^J? 
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TFT(30)^ dUf^^^Ti!^ ^mtl m\ g-OI LOD ^^7^^. 7^^^ ±^ S^(1b) S 

oi JilOil Oh^Bg 5101 M^^^ ^E]3l-Dl, §t[^c^^(in a self -alignment 

rianner) jI^S ±± ^ Ecfle! S^S ^Sofe a^^E^£j2iM^(self-al igninent type)^ TFTShE 7^ 

ma. 

a ^AlOflOflAI- t\± ^^lU^ TFT(^)2] ^A[-d(3a)B| ^^^l TflOlM 2=1 H^EE 
(Id) § BSE EOie.' S^(le) AH3IDil 17H°mHx!?_^ 71I0IM Olf J^IOfi 27H^OI 





E 2 E 3011 EAl^l- Hm ^ ^AjOfl^ g^lOflAI^ TFT DjEflOl :?I5(10) CHOrEf^ 

^ ?5^(ai)4 ^1 m.^k ^(foi) ^ ^ 2 s^skm s^^^LK 

^^^^F^ m^M^ in^-i\Um ^# STil ^^^^^ tHI§i ^^'E^ :^oi?3:ji 

Ol^Oil OJ^: ^ ^AlOfiOIIAI^ m± &^(9ei) ^' H^E EiMj^i S5-(le)M Z?H°J SI 1 fH35E ^ 

2m m^m ^oi y^^t^n ti^ ^oia, e^ siche tm^on sisB-^sti^ 

2l§/?3|. 1 g(8a)CHIA|2| HHBIOi#(80)2J SBOil ^^£1^ ^^^O fi#E 5K3ffl?il £IES H- 

^ iitid^ iS^I ^^5J^ a^tlOlU fi^E 2K3f?tl?il tlH^v 4^71^^ 2!^(9a) ^mM^ 

y^B^tnsi^S?!! mn SES ^XQtta. th^ SSOilAISl ^^KDIU a 

MM, Mb 0.4:3^ 2 paiM .if (8b)e| CHBSI ^^Jil ^ SICK 

s ^AiDnoflAi^ ^ti, i«Eidi#(eo)# ska giHisio;^ qiga -^sj #i=(7O)0i!Aiej. si 1 ^ 

£!S|B«2y ^ X-8 2 ^^ai^^Bl)^ a^, Smsj^S AiS il^^tSI— tHIOIB ^ (6a)2f ^Af<:^(3b)Il>2j 
£ S: I^Av ^^i:&o| jgbh oPIof^ OdlEi (6*) ^' 2?Af<y (3<^) A[0|2i::7|A5 ::gifl.-°1Slpl7^^^^^^ 

^AlOflSJ S^IW^ QIMSI SI 1 S2ai^:(2) SI 2^2Sl^t8V)^ 7l#Sioi ^h^fljjtx) gRfl ^-Sel^ 

|o 1-:?^^^%:^. OhisK mi[ m 2 isj giF(70b)0ii s^biAi si 2 S3iii^^(8i)Sj;^]flOi «^ 

15 16>0|^$|:'|7;i S^^ si 23^^, Olfp is 20dnra SE E^. §S ^^^2)aC^ lOmn 01^ 
ggftTOi)* blliisj LHDii S#Oi 5!0I 7l-Sol->il SLK. OlSW, 

M ohjI, ssr ^« 2«:7i msoii/ 3 =£^^£1 S7i s^i si#^^ 4^ 

e^J ^SXI- S2| a S.^Ofl 7JS. EHOIEI >j(6a)]IF ssti Ea#^^ HHaOi^DI ^^tl 

-gffl 7lsCHI SiOIAI, ^'•71 UHSIOJ*^ gif^l *»^°J SJ^^M A^oH2, MOlEi «{5 

(3a^^ 7|i5 SlPOl SS17F Sr^E-^ "ffPI -^IsaAl^ ^A|Dl|5j SI 2 §3S|01| ^^\^ 

XI ^4HH E= n 0I^»2J 37121 W^^M JYTH^ Si 2 ti^ S^?Ob)g SiSHS. Oiett 

Es>, bHeiOi#(80)a- shit 3^(9a)2i AKDIOil E■^.^ Ch^ uHJ E^ ^^2J fflEIDieM #Z.M??^^ 
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(80)(Hi ^ cH^ishot ^:?hoi«, ^^i oi^7;i=jheich#(80) 




^ ePI UJ^GIQ. 

e i^(8a)°] Qj^ St?it W 4^ 2i2H^. ^^^^ ^il 1 ^^A^ ¥(8a)0iiA1°J HHE|0<g(80)°J <^^^^ 

\mM. 2^(9ii)(MiAiBj ^s^^oiu a^M :7i°j^^ ^s^i Ui^iMeiLiioidOj ^2>^tioj, sigsjog 

iEi", ^ -^AlOaSJ 9x1 2j :?_g01l SiOiAiS, gai2K ^GL ?Ahy(3b)IIF C:llblEi<y(6a)21-2J AHDIOil 

OTsfe ;qi 2 sZr ^351(4)011 CHcHAi^ AlOIOilAie] 7145 g^l Sfll7K£|A| -g^S ^ 

IWCOSe e?3.. :a]gnin SSSJ =33D)7h IfiohTO ijq. 




TFT OiaiOl 7ISC10) ^Wl E^^l^^'■ 4^ Si^OI/ i££^. 971 im 

^|2J «I2&^S(HI SiOlAI. S&»E.K arsi-^^ ssog egftyOb) a ^Ai^(3a)^ SAJM ^^ 4= 31 

a ^AlbljOilAi^ HHHI01#(ffl))^ E^'S2J 01^20. HIEFAI, HHE|Oi=Ca))011 ^5fl/ 

m^ m^ s^i ^oiE ^^^^s -^^^sh^ ^01 7^^o^?^i se*^, HHEipisceoxoii hj$h, ^ 

^ dlDIEity(6a) tm^m^^ HK^2J TFT OiEilOl 91^(10)011 etEh SS^^Ot 

^ Z^%\^{22m OHJEF. TFT Oi £1101 71^(10) LHS :tlire|og^ HHEI01# (80)00 

Sli iSAfliyW Si0iAI2| TFT OiaOl 7I^^(10)]1^ 9\mS\mS\ Oi^a« S^SflAI SH4r 

££, CH^f 7IB(20) fli 2 7:HJ5|(23)^ SAUM 9«HJ s£ ak^^ ei^i*" ^S|o 

g 5^- 5»>l|(SS ^o^) ^'^5fO! ^ 7^=?- S^e ;?g5hA| S?ES_:^i^5|0tE SEK 01 fll 

2 *^W2K23)4 AlSfr gei aA|-#DI -S^^ mi'M-gS^fS, SlS^o^ ^-^\^ ^ 

SiO-. OlSf ^1 SI 2 J5^^ir2t(23m TFT OiaiOt 7IB01IAi°l. S^SQE .^70 tJStlS SI3& =S 

Et?-. die il&S g^3K t^^ 9^(9ai)# ^^\^ ITb5[0j a^SKWE □igtJsSJ ?:K3iS g^. 
01 'Sr^?! UaSDil, fli 2 a^Mma))#, dHE101=(BO) S IFi £!^(9aL) AKDICHlAi ?fS:SWI 

Ee.^ e^AiOCOflAi^ ^tl, t;!-!^^^^ OI^CHAI^ HHEIC)1#(80)^ E 20fl EAI^i btef MU TFT CHM 
01 7|Sf10) ^lAi^l S3 ^AhQi .AIS C1I01E1<M^ AK3I1 ^AKd(3a)m dlEf >JS«|-j3, 2[ 

Shi B^IOfCT ^ ^^^SS ^^EIDi SiCK 01^^/ ^tj^HM S\^J Sj"^^ 4^ 2iQ. £E«J-. 

Sh4r TH:? S^2| 2?AFa(3a)0il ttft S£i EB £1^1 HHElOi0(K))^S ^§Sh^ 21E 7h^§ID. 




^ 51013, BHElO1#(80)^ jg| 2 °^3^?«ei:)l #tll 2;^AK:d(3ft)0ll CHtJ^t^^l:^0ilE/y^oh01E 
OI£h K)l ^Ah>!jC3a) ^' ^ei:5(3b)2J S^Af^^'-^'-^OlE ^^s;^^ SB bHEICH 



4^1-3/0121- ^1 ^^5h^ ,g^0il^ ^Ah^(3a) ^' HHElOi#(80)£J 71^ ©IfOl SI87h £|A| 
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S^^Q CO^ ai01Ei<y(6a)3F HHElCH^(80)n^ M 1 Ptf^^KHa) [il01Er^(6«i)2K HHEICHg(eO) ^ 




?(H1 biSoKfl TH^Ml ^•^^Aia 4= SID. 

□ r CQaAl, OlgSI SeqiE gqilAiSI S^isje! ;S-^# 7|tHlf 4^ 2iCK 

Eth> ,^(8ft, 8b; 5)°j g^^^^^ ^«OlLi AR,^: □ CRS #E 7F^mg, 

PI E 221 A-A^ BSOil CH#AJ?1 EAlt^^SEOlCK 

E 42J SSdDOli LiEftH .ML -^^3 715, SIE -^3= 715 TFT .013101 71 ST 

iiaog. ^ i|EJSH3> ^tfi -^Al£i^ ^Afl^OilM^I TFT 01 BUO) 719(10)0!! iS7\^ B\m^O\. ^C^ 
7^\^n tim^^Ch K ^Ail^A12J aH^OllAI n^^ElEl^-.^EWr .?i^^Ql.;A>^M^ 

SpjW TFT OiaiOl 7lS(10)2i SBOil. TL Cr. Tft, Mo SI Pb e2| S^OIU =^^2|A101E 12J .5 

l^llaot EiiS(E?^^)tHl CH^^^ eilX!^^ D^>^e ^^ei-II, *l& SITI^itM-.D^i^ae 
B^niDOII. i^lW pl!S# ^t^^SvW, SI 1 ?*it5K1la)m^^StLO. 

Cf^Oll 5g(3)011 UEFtf dha^^i^ M 1 ^H^^lltt) -^Oih O0# E^ CVOS gOfl 2^ 
. . ™,. . . . T)P^etrM|8t oxyphosnit|0 

LH 

^lS0rtii"*?a. 'Et^rfFf 0I21I0I 71500)' 019SS^2| ^ #01 g7«7r5EI« fli 1 

.jtH?°J(na)M lfi7h SiEK 

(ftttorffi) #1 altCK alrf^ GOO LH73 WcOflAI 1 LHXI tOAl 
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01 IIH S 3(HI ^Al^tshib TFT(30)SA^. n xi!^^ TFT(30)M 3^CHI^ 

lleKfls ^i^ise tr(33)p pxh^^ss s^oii^ Bcae), Qa(^^M), 

filmlmH,^ ^ eOfl 2J&H »|ggtKr8crystalli2ation)AI?l01 l£i^Eieet(l)# S^^E 

SICK ' 

ctsoil ^§(5)0i! Li-Ejyi um ^sEiifciaehni ss. wi^ ^ mm 2ii5l.^E 2oii EA!t^ bhsra 

TFT(30)1 .S^£^#(lap "2f 900 LH7;i 




am wTJim" 4= 2iQ. &?a, §a^aE^»-(i )s g(yaeis 2! se? ^ 

C^g(HI gSC8)(HI L\EM Um ML ^Mdlib-lEI-iil Oilg ^ ^011 £J5B gi;iQifi^#<a30)# ?a I 

Qhgoil §§(9)011 LfEiyj bi-2h Efl7n:^i^#(5ca))# fliTit^ ^ eoii mei^eissf 

^)}fl= ^ 100 LH?n:500rfflej ^3JI, b^l^^S^7^1^^ aJOnra^ ijSltLO. 

CmCHI E #S(ld3CHI UEhyi bh£^ iOL efl73^^ Dh^^M AF^^^ 5S£l:ii-lioID. -g-^^ Ofl§ 5g 
^1 o]^B E 2011 EA|«1 HR^ ^ neS2| ^Ahil(3a)2F gO| ^d(3b)e ^^t^Q- ^AhS 

QgOil SSdDOil LfEfy! dfeh ^L E 3011 EAltb ^ ^^^M TFT(a5)# LH) n %m 

« TFTS Sb^ S^, fi^E3rt#(U)0^L y^I^E S^^CIb) ^ TflSE ESl^i ^^J1c)f ;^JoF^I 

P 0|sg. 1 LHXI 3x10''/cb''SJ E^lfSiS) ESt-KIl-. 0131011 HJsB .^MaC3a) BlSHHl .^^E^IlS 
ChgOll §§(12)011 UEW* HSK ML TFT:(3d)M^^SF^ USE S^(ld) SI 

<:^(3a)^^oir^^t^'^. m'^om ? ms\ m ii^Eg(oiii Ms/p gi^# \ mji 2^ 

lO^Vcin'°] E^lf£S) /ESlH:K EtL sbi i^^lSS 171(30)^ P^y^^S ot^. Sf , ^^ttf 0 
rom^^^^^ S.^(lb3 S ;gSE Eai°i S^(lc) S USE S^fld) ^^ IISE;Eeflei s.^ 

eII s^Sai. esi tfts skjie eis. 2^Ahy(3a)i ohiras shdi.- p ois, .b oi$ # 

m AF^^^ 01^ 71^011 2J^ ^5.gEl-eje!E"S(self-al jgnnient tjrPe) TFTS aKSE SCK 01 "g^ • 

12J Esofl 2jsi ©w^:(3b) s ^Ah!!!(:&)E 

(cwlenStary) ^^Xl^ CflOlEI ^ ^1- .^Af>^ tlS TFT OiaiDj 2\ 

&s3S(uyl isi^eis^ ^^s©:.. sbi tftc30)2| ,s>gAiofl :>i2j 

CIgOll §§(13)011 LIEhtf dfe> ML ai7:i^e«(SB)# «I>1?L^ gif<3(3b) S ^Ah^(33i) S! 
a«|(2; ^11 1 ^33^51) AKHI, gvo^ cvOS, MB^^OKCVD^ ^Ofl 9J&H US "^^f ^"'itH^iy 

Si ^Ei4 oi4w£jCL HI 1 ^2?5j(8i)# loraii 01^ 2oonni mm um^ Sl^ ^WIS 

§|51«0. BAI. tll-21- ML fll 1 ^S^USl)^ Q#^^^^ :?^^I01E Ein, ^ej-^^^S 




^'^2] 2 #ir HHS|0|#(^)S1 AK)I01I.M, J3i\ 2 ^3Xi|5|ogAi 7|^^Q. DEI 
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□I Sr^^ ^# ^H2)^0^ 50naj Oimsq ^MM CHBm ^3^} 

^&fl°] S^Cle)^ S^CHl, Ti. Cr. Ta, Mo ^' Pb ^:^01U ^EJAtOIH f.*-^^! 
Zmai! °JoH Sl^oKW, 50 LH;^I 500nm SE.^ E?55f(8Ci )# ^^tMlK SOnm SE^J 

(60 )^ 2^s^e W ESE! #ej-^£|^5f AJge^DlE; SQ, 01 08/ omOW ESS gsi^ei 

«*ioiE sjCK fiEt.^ 2s°j la^BiES}^ Ajoioi ^tm 3s:2sptE aci. . oisv 

ioL £3^^(80- )a H^E E2fl^« S^(le)# ?57!5ios: S^^^ UJOll, gg^i- 15I^EIS5vog 

iH^ Jgi^*-^ s^EK 

cfgftii E eei ^§(16)011 u&yj aoL ois ES^tceo') ^mhi ssBi^rDSnrioii eits uhei 

Ol#(80)£J 2gi)lHI DlgSI-^ >^ □l:^a# ^iS^m; tHS". MiWiiiE 01-^3^ g^H; E3 




Vo^sf lT^Bli §E tStt CHOlEi >i<6a)()a CHt.^ ^(5)M^^t.H:i-. E*|-> ?Ah3 

(3a)0ILI- #^>?(3b)# in OiaiOl 7\mmS^ S^QflAJ EAmXI Sr^^ HHi!^]IF S^oPI 

300nBg il^t^Q. 

Omn ^§(20)011 BDL ^^EI^tZEful SS, 01^ lOi 2**1, IIOIEI .<N(8a)e^S 

E^Ofl E 7°J 5S(21)0il UEfyj ClOlEi >d(6a> ^^l SEm, Oi# IS. E^ S^*- 

^Diu TEos y^mw Mmm. m psg. bs6, BPse.^ej ^ej^aoje g2H>^5t, ^a ,^Ei^ 

^ 2f 500 LHXl 1500niB7mS^B|tF. 

S^)^ OlS o«^, Ols y. OilW %2J 23^^!. OiHOll 2i5| SStlQ. Ett> aiPlfiJII^ 

ESg ^t3)#, ^'^ 50 LH;a 20aTD£i il^f«, \EE^»- SS.(24)(>il L^E^fcH tlSh ITOI. SgEjitll 

aiO ffllll ^^Ht^^^S^^^ 2'^<9a)e ^S^tK *IS ^srjSJ&jgM-M^ 

:>il^llA1> 2^C9ay -gift lEjd|a|E?5Hj HHt^Si^^ E52ill E^t^ *, 4:§E| =aril(f>ret i It) 
SEf. 

t-W, E SCHI EAJl^ CHt^ 7l5(20){)il DioflA-i^ ^E!H;i 7I^^ #01-^^^ ;5bl£l3, ?3! 2 »ir5|'C23X ^ ^ 
51^^ =aiS(picture fraireJ^Aiej «| 3 :k»^^GL WIM i^iUlEiify^, -tMEl 

iirllBm OAS 7|^/^«3Eh Ett. 0I12J M 2^ M 3 7^\^^ Cr, NL Al 

OISJOII; TIM MSaiTJriMOil Si+t^ #9j(resiri biack) XISS SS&KMS S 

EK l£t.K TH 01MOI 7!E^(10) -^MAI. HOIEI^(fo), tlHEIGi#(80), ^1 ^S^(IU) W^S :RHI- 
•S^l CH^^ 712&(20) 4^ HI 2 ^Hre,''(23)OIU ^11 3 giEh 

H EH^^ 7ie(20)£i 21304 ^l^iaEii! eOfl HJ&H. ITO ^2|^S ESS Sf 50;LHXI 200nffl2J 

i^raS Sl^t^^S'W, CHt* 2^(21 m ^tSt-th Eft CHtF 2^(21)^ S^Ofl MEIOmiE BHt? 

gim SjBi, m^'(22; E 3 ^i)Oj ^ig&EK 

oFAi.^HHi. u^2^ ^01 SOI m-^^ tft oiaioi ^ishooai- y\m2om \xm%'{\s, 22)01 

[fiesfE^ ^^si-e JHrnnm ^n^m^m. ^si §ofi 21^1 , 7ie Ahoisj gzioii. mm 

^^ sssj L11DR ^^^lOi 01^013 ?ti^oi ^eitioi. #(50)01 ^^sq. 
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E jil 2 ^Am?} sxiej ^^mi ch^hai, s e ^« £ 9i s^^mcn 

^gm. £ ^ oioiEi ^m. ^± i^m^' m tft o\m\ ajs eiSoF^ 

^^2^ E £ 82] B-B" B^EOIQ. SEtl", £ 8^ E 9CH1 UEiy! HI 2 .-^Al 

OaOfl SiCHAI £ 2 ^' 3CHI SAI^i- ?HI t MMm\ &s qig fi>;.og \MUM^ £9 ¥;s:M gOlH. 

7IS o^7l uB^(Hi, aolu ^m\L[ ^^ei sii:K 

E 8^ £ ani S^OiAl, ^il 2 4'Ai01IOflA|^ i^il l ^AlOilS^^^SI, HI 1 T^Fl^^H'l 1b)0! TFT CH2|jO| Pie 
(lO)^OIIAI eOh ^M^W. ©Ifi^Ob) ^' OlOI&i d(6ai)m SE^ ^/ 2*- ti-^^ g^Ail^^AI^^^ 
Um=? S^2J S^Oil ^^EIDi 2iQ. 7m ^3^(12)CH1~ glT-^ (3b)2h I 7;|-l^^^(llb)M .3 

S^of^ •g^C15)0! ^SEICH SiP. ^^^(^) ^ Tdl 1 7:HI°l(1lb)# 3315 

:OilAI, SSfl HH^Oll ^'^EJOI °!D. ZL ^i^ej ^i^CHI CH^HAl- 3fj 1 #Aiaij°] . §^21; ^K. 

°| gT?^ HH^:^ SE^^OI UHdlSSAlBJ ?># OtU^. Xh^^jSlJ 7^%^m LHM^.SiOi, 

glfildObiOlU HI I :^fl^^^llb3[HlX|2j ^j^j R^m 2j*i- i^^^ ai^u TFT(30)CHI CHt^ 2{gtfl 7^^"^ 

^ HI 1 ^^^(iib)2> (la) A^oioi! mm^ 7\m m?^^{\2)m^^n^^^ty 

f&it ;gi 1 ?^^''(iib)# iifa^^Ai mgsi^. *AH3(3a)a ^^£1= esa(3b)# 

tFifc B^iami g§f s^^^i a sfe^^s ssoioTE SQ-. 0121- ^01 :a-ifc: 

£E*^, Oia*mi 1 :^*l^^»'(11b)S 1 ^AiO||(H|A|2i 315 5SJy|>:-g, ^S(2)(H|A|21 ai7:|:iM Dh^^H 
(8)2}^ SS(9} Amim ^^e^ QIS OAS. 01$ Otis 2!^ OflSOlQ (MItIg ^Alt^ 

(271 ^ ^xjSj HI 3 4' A! OH ) 

S ^•^Oil 271 M 3 ^AlBfiO] S?|2J q^^m LmM. £ lOm 

#«tHl|-. £ iOS ^ 2 4*A|O0OilAj2i £ 82] ^9E2j M* 3^011 CH^&l-^ HI 3^A|Qfl2J 
eSEOIQ. ££t^. £ lOOfl EAItf M 3 4'Al(fflDil SiCHAj E 80fl EAf^^ HI 2 ^•AI01i2F ^^ 2.:^ 
Oil CH«aAi& W$ £S ¥2M MGJIl, DSj ^^O. E lOOil SiOiAl^ ^ ^OILK 

HIS ES^KHlAi °Jii| 7^fe^^ 3JIS 5^71 *15|AI, 2^ sOIL^^ ^XBDHiJ^^^^ Q^jHI ^12 SI 

Eh 

£ 10011 SiOiAl, M a^AIOilCHIAI^ 1 2 ^A10|]2F^ M 3 eZHSeK?")^ i^OI l^^l 

n ^SSCH SiCK 01 a 3 #Z^ ^e32t(7-)M^f;q°t( 5tb ?5^(9bl) 

S BH*?2[(|6)H S^-thtlCH SiCK. a ^Ej^^SOil CHtlAi^ 2 -^AjOflSJ ^^21- -S^'SfCh 

[Uaj-AI, HI 3 -^AlOljOll 2JSF^, moiEi d(6fli)0il^?ilAl ^AfdC^K TFTCS))/ gir^id(3fa) 101 ^^£J^ 
S^2J d# S^Ofl Ef^?;h7K flirSGK OmmiO\ thiii ^^(9a>OI S&5f£IDl $1:°°^. tll& S 
gEOll: ^-i|g#(5032] q^Me|t410id2| ^^'^M ^Hi,'^ ^ Sirh. 01 ^ilK fli 3 ^AjfllOll 2| 

pJ3, Ilg^2J aH^"^ iA|7|- 7l^oli?]i2, m± PH^ ^Hoh^ 7h^o|?il ^Lh. 

OlEI^^ m 3 SZl- §99|(7")2j 011# 13> HI 1 #AjOa2] MS. ^^f^m ^CHM^ .^ 

miZl) AJ2J. iGMPCChemical ftedianical Pol ishing) J^-iEL ^ mm nE\ , ^ 2^1 US 1-71 

Li. S7I S06(Spln On Glass), ^71 SCE, maOIDIE 9| eg Die^KJl tSalS SQ. D|2f ^1 Sli-SI- 
SPj ^jSttAl HI 3 feH 1232K?')2] 2|=)3|i7|-^S?fl SjCHE: yHaiO|#(60)d| d^dPK^S- 5t^S 

H gSOfl 2Jtt 271 «| 4 ^A|D|I2J S^2J n^Oil lH^HAi: £111=^5^ 

E 11= HI 2 ^A|08Di|Ai2J E 82i ^SE2| 8-6* BBOfl CH^Sh- HI 4 ^A|0fl2J 
S9E0IQ. Btti-. E lOOfl EAlEf HI :4^Ai0«0fl SiOiAl E 80il EAI*]" HI 2 ^AIfflI2> S.^ 
Oil CH^IIAI^ ^$ .E°3 ¥3^ gOIX 32] •^s.^C^^^ E 1 lOfl SiCHAI^ 2f eOlLI- 2[¥ 

Hll ES4mi 7hs*> gE2| H7|g 51-71 Qfl^l, ^"^ #OIU^'' ^MU^Q m^m QE.n tm 91 
Q. 

E 11011 SIOIAt, HI 4 ^'AlOjlOilAl,^ HI 2 ^•AI0^I2^^ ^-^L TFT/OISilOl 712LK10-)s 32] ^•-^ JESOL 
□IDia t!!!(6a), ^Ah!5C3a)^ e^^(a])Ofl CH«^S^^ ^^01 2^^^^ 2.mm ^-SEICH Silll-. 01 
^SK TFT CHeilOl 7IS(10 ) 4^0t| 0|#2J HHi^OILj- ^3S(1 TIM s^ih 2^(9a) SI HHl/ 

W6)E SemEIOi SiP. n ^»2| :?i«0)rC|{S|A|= HI 2^A|D|2| S:^2F #^'5K1>. 

CteUi, HI 4 4'A|0j|0il 2]S|-^. XadlEI d(6a)0{| 2t|Ai ?M^(3ft), TFT(:»), g^(3b) ^01 ^^t|^ 
S^]2h^^2I?:i S^Oil CHt^ BWK i^i^^^Q. 01^711 ^fDI adb2] Hi:3H^ S«2] ^0]E ^'^^g 

E|Li|0ia2J 7i\^'U ^ 2iCK 01 ^M. HI 4^A|01|0il 215^3, MC|- ilSS2] kA|7|- 7^5^ 

Et^. Oiaift> TFT OiEHIOI 7I5(I0;)^ (WIS 13, HI 1 ^A|0||2i HI2 Ham^Oil ^0|A12J ^(1) 012 
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i, 

cj^^ qi^^ gfOI. OlliJOil 2i5B 9.^5m #0i7^H^ S^sFOlt SD.. 0|S2J S.^, 

i OTS ^^e^ OlS OAS #5:] 361 (HI4'# Al-gS©, .fl4^CHS SSIT 




£E*^ _ _ _ _ 



£ 141 il-^olGI ^St-Ch. im. S 13^ TFT OiSOOl ?l??(!0)m □ 91 Oil fi:±2h WOl 

E 130i SiOiAI. TFT OiaiOl 71^(10) ^KHI- A^^'JB (52)71- D 7fS-A^eie [l>e>AJ ^SEiOi SiH. 1124 
LH=Dil "g^sfOl. Dfl# W3 Xil 2 :^^K23)2K^^ JHS^ 0|^A|^ iA) ^ 



- - BAK 102)71- TFT WaiOI 7mm^ ^^ II>^^ '^^tlOi SiH, ^Af^^(3 

cimrnrisa T»=i*trt=3iu yiiiM/-r^^\^ -iis:-e-i*=- 7C LUd — is. -Srisar inyi\nL >i^^l 



2(101) S 21^ 5lS 




^(101)1 thfe^ iAI S^Hi ^4 lEFEfAl HH^hOfE SO. OSM 13 Q1|0|E1 .£!(&l)s 

m lEAl /^^^ ID-EF UH:?dsJ aoiEi <5 ^SOilAI a^dSM S^Hl, im 

3 {^^^y\ ^ iAi s^ej ei-CH^sj e«# uH^ii aioiEi-iy ^§ srsoaAi si^'- ^jsm 

CK31E ^iD: 0|^}il LflOlEi J:df6a)e .9!^a^^(«liiN«:^^^^ ^#*JE^ ©hS, ^^^^ ?*f 

BH£!(105)OI ^^£101 SiElf. Ett, CH:^^ 71B(20)2J 3U(com8r)¥2J SiQiE l?H4:(HlAi^- TFT 
OiaiOl 7IB(10R CHt? 7IW20) AlOIMAI 27|5H^g ^lESOlE^ :^E^I(106; conducting BieDt>er)7K 
^^ElOi Sia. IieiI2,. E .1401! . EAItJ- bf2hV^I. E 130i] EAIt.i-:«^^?a (52)21- 7i2J 7m 
^ CHt.^ 7rS(2b)0| ^^111(52)01] £1*1 TFT OiEIIOi 7|5K10)0fl Hsf^lOj SiCJ-. Et.t TFT Di&fiO| 
7I5.K10) 0112] Q-ilOIEI £1^(101 )> ^Afd ^ 51^104) ^Ofl ^7\^m. ^^2J mO| 

& i!^(6a)0il :i^2j EK3I?J^ Sl^^htJ^ MPil SIS, -^4=21 QIOlEi ;^(6a)(W ikS 

ai^SJ =a?:|:7a (prechir98). ^3:e ^SOll >5*I3>01 2,^2^^ S^l^ tl^. Xil^ ESOiU 

^thA12i^i^^§ S-«2J Ml», ItMs ^AFSh7l ^tJ- aAl. SIS g# ^tgSlOlE llCj-. :Eti; S, 

Jdl^^ E 1 IHX! E 14e ^^6101 #St^ ^AIDOOllAie tiOlEI SIS(IOl) ^Ah^ ti 

g(l(M)l TFT 01£ilO! 715^(10) ?i0il ^:S5fe LHtlOW, mm #5 T/fi(Tape Autoniatecl Bonding) 7lff ^ 
OH LSIOIL. TFT OjEildl ^{^(lO)^! ES #5i S7|5j:s 71 

Ti^^^S S^^E^ oK)1E aa. Et?, 7]e(20)2i; ^AHWl ElAFoJ^ ^ 3! TFT OiEOO! 7\B 

(ld)2j #At^l ^AIoFb mm TN(Ttfisted: Nematic) SE,, VA(yert ical ly AI igriedj 

-aE/POIX(Pblyner Dispersed Liquid Crystal) EE gSJ SELi. irSei 5fOI^ EE/i^ei gof 
EEOi Ctel-Ai. eiT?? ^Ql ^§2] HHflSCK 

p|& ^Stf 2| ^A|Dll01IA12j 271 g^rg*!^ SAI2I 

§Ofl £«g£|7| EmSOfl, 3^ S7I R(51) G(^) BC^)^ E|0|^ ^^(Hsht valve)SA| 

A|#£|II, 2[ BiOlM "J^Oil^ 2,^2,*- f«B 4?©4fi© ClOia^Si D|Bi(dlchroic iairror)M 1«B ^SHSi 2|Zf 

21 mo\ ¥Anr^^ 2,^24- SAfEJOiSQ. ci>£Ki, 21- .^AiwioflAi^ im 7is-cao)oii 

^S£!Oi SiAi SHU-. 3^A!B, SI 2 :?:Ht°t(23)OI ^5&I0I SIX! Sr^^: 3^(9a)0fl CHtfSJ^ . r^iS. 
S«01l Rffl21 iar§Ei# Z32I SiS^i-ai- ti-IBi, CHtP 7I2^(20) 4^ ^:gSH3?E SlCf-. E^ TR OiSi|0| 
715(10) 4^21 1^ Dltfoh^ SF:±: ?ll^(9«i) OKHOfl S£1 l^S lEI ^Ei#l U^fe 5:!E 

7l^Sia. OI2h ^01 e©, =S^E1 ;OI£I2j ^AI^OILi ^^A1■^2J m'SIHI?? ^(Hl 2^ ^AIDJlOij 

>M2| S71 ©s| S^jRl^ SHgg- 4: g»c:|. Etr, CHtP 715(20) m± 15H ^:Het^ES GIOIBS efl^ 
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1 ^igsKHs SICK m[ m\ t[^. sir mi ^tj 

:7isroii 2jsh3. MQ lai iw^tiJF assD.. 

A^^f^ msi:^^^. m 1 7:Hf°i(nft)i ^^ofn si^Eg, tft oiaioi :Jis(io)>^g^Ei ^af 




Me M^t\7\u. TFT Diaioi ym(]Q) u mm ar t^bi^.^- y\Bm Ai-g^^ sioiSQ. rK^Ai, 
umm mo\^m\ %m ^\o\ ch^i ^oHzk Et.^ lhi^iSoi ^^^oI-^i [iH^oii, ^^^^m X[m\?\ 

01 sq(5»i^BH7l^2J TFTU HISS Al BIS TFT gS] Q# ^^2j TROfl [HtJOIS, 2| ^Al 

£ IBM. Oia irt3l B7\ iJeJ- Sxi(10b)e ^Hltt gT^H^PISJ fflSfi^^e EAltrilK 

E 15011 2i01Alv 2l^7PI^ SAI Se -E^'SClOOO). iAI tlSn002), 51^(1004), 371 W 
&xi(100). E^A. 51^(1008) ^' 2^ £1^(1010)^ ^Ism ^^£101 S^Q-. 5A| g.S g^SI 
(lOOO)s ROM(Reflid Only Meniory). R^MCRondoin Access Memory), ^U-^ #Hi Dfl2£i, dSM 
e55H31 e^^l^ §5 51:^ StmHJ. £l^(1008)^^E12J >ii-201l ETISKJl, ^hS 

th^ diz; iAi m^m sai §e 5^a/4is(ioo2)(>ii ^e^^titiK sal nE\ t\s.im 

2)^ tIS. ^1-^1 SIS. SE{|OI-^(romiai) a|g, m\ a§(gaLraMi 

correction) ^S, eifiil(clajBping) tIS e2J>SAI3 .2,« ^£1 tl^M 5EtmiOI .^iSSElOi 2^13. 

gfc^ sfsisoi ss^i-a. s.^. s?i im S3a(ioo)i TFT.oiaioi i^is^m; 

7^ s|scioo4)M BXiiBjoi^ £13. oisoi! ;^:7»)oi SAi ms(:iqo2)# e^qisrac scih 

QgOfl E 16 iiiS E 1701. 0i2> ^1 &7^\7\S:} ^M^?} OHM EAfe-KlK 

E 1601 SiCHAi. fesaej =M?^BC1lbQ)~ ^^t^ SlS(1004)9h TFt CHEflOl ?m m\ 

1008, 100B)SA| Afgtf ^g5»E1SAl ^^ElOl Sid. ^^5?E1 (1100)0i!Al^ Dill" ^-EHDlECrnetal 
^^llde)^^^: ^^ S= ^y(ITQ2):£S^ ^AHIOl 3§^. □RKUOB) il ZS"^ 

CfOI3S^ □l£1( n08)0il SJtHAi, R(3Be] 3S!<y|0ir U\Bt\^ W-S'^ R, 6, 0g L|-i?0i:^li2> ^ m\ CHe^^ 
^ E[Om li^(lOOE, .1008, .1008)011 0| tQI Itl , 2! l-^Ofl ^ ^J] 

t\7\ mM, "SAf: SS2E(=1122); 12i|Qt 123) S ^AK 3(11 24)£ 01#^ ^EilOl 

(\m)m mm ^e&ck iiai2, emie asoooR, looa, ioobjou sjsii z^zf ^esa .as^iow CHS&fr= 

E ITOli 5iOIA|, SXi7|7|2| C^E MS .lepiaCH XHSSi SJIife ttl:^:^ S*SEi(PC; i?dO)fe ^^^itsl 3 
^011 ?|fi£(l202)7mSSv&3a(12[W)^'^dlSF^ 

bli^»- E 15 LH7:i E l";^ i^^oH31 ^^^t^ 1^7^^7\7\ GiSJOfiE. ^eiidls, ^ijoiQie. SEc euEi 
SIAI^ bias EilOlE eoaCi, ?f UUITttOl-i? S-a, ^ITif- SAF ?tl<L^7L ?iE=gAIIAI, e«XIUOiS 

EAI& 3;^7i7iej oakAi ^ 4 ach 

S^Oll 2j5H, V\Wm eSOllAI, $11^^ 371 §^ti2| SAI.Sl-gej tf^HDlU aiOlOh^ Af^E2j g7K 

= ^^21 «1 2 S7I S3?IOii 2J3^S. ^Af<52l Sf^Oi efef e^XI±E12F Ol^Oii glSF^ ?|7101I 
SlOiAl #ir^2J Sh^Oil tgft Sl# S^l *|x|0!l E3#01l m 
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ym sh^(HiAi, ta^* sai shgsj t^^iu- mm^ xjscs^ e^K sti e^s^om 

s a 3 371 5,^cHi .^^i^, mm. ^i^ ?AF>d AHDioflAj^j 7|a» ^2[^ ^mm ^ 

5|tf^- :^.°Ji^JSi2 ^^M^ Ol^oKfl, ^^t^&IO^ EsS?^^ ge^sy gCH# STL^ ^ SiQ. 
bHIii 7I^(HI S\m. M± %i E,U?} AK3l?j^7l^°i gGI?r?« t«W ^ ^AlOi! 

1 Qi^ ^n-u ^ siJ^Hs. 2XICHI ^lei**- th^i *^^iu ^^i ii 

2J □rbrKILilOidSJ ^21 1,^X1 M S!^^ ^ 2iGK 51^ SI 2 SS^jSg eo^ CilOIEI 

m mom STEDI ^Et^ K^#OI ^XHSf^ SS^^lHI UHSOiL SI 

2 ^JEHE ^1 ^tSS^^ J\^^[ tj^lTI ^0W7| IfflgCHL S9 eflOIOhSM Bti .^5tl 

1 

71&0il ^Ahd S! -^^HJ CiilOIEI ^ai-. -^71 ^Ai^ .S.^7| dOfl S^^.'^ ^!HX|^ 

S^dOil 2iCHAl> 

^^7! .^^ gir^ ^^^5J 3^51 ^^^KHI fli 1 M 1 1 

35i2J fe»W(HI-^^^» £S#2K ffHS ■^^HW. ^-S^. SI 2 =^^ gS^^^ ^bl^^B Si^^iDI, 

^71 cfldiEi ^\ 2 .#zh ^iSsiol si^ st^ S'7i ifft( 

Xfl 1 t^M SiOiAI. 

4'7i Si 3 as^ ^EHi ^^^m- ^Mm si 2 s! si 3 mz^ aasioii ^s^i. ^i^^ 
■mn ^71 ?37i^os s^aoi siii; 

4^71 2!7i5i^s a^5UDi ai= 3!» ^s^s 51= 571 s^* 

71^1 ^AF^^ cfloiEi ^7r^Ai'<3 S! 2{- tiiorEi<3Wi s-^s; ^^^^ ^Si 

^ ^ SI I #^ l^^t\^ IS tg 

^K^g ^^Ofl ^gtjOl Siglh ^AfOfl ^^71 ^:Ah^2\^^^ Ol^CHXl- ^»-7l E^7J>£i2J Til 
Dm ^^2K ^'■71 ^9 ^^^^ ^011 "S^affl Si 2 -^^ glT 3^3K ife^7l S -^71 2 ^ 

^^71 QiioiEi ^71 SI 2 4»oii "^^ggw.gAioii ^7rs3 ajstsi ^^i si i ?i 2 -s 

^S^'^Oil S^IM g*H, ^7r iii-S^M a7iaiSS S ^£101: 31^ ^ 

g 0 fr^. S 71 ^ §,^3tl. . 

siatJoisioiAi, 

&^7l E3#s Ai::7l Si 1 #iKSSe| JSL!-^7| -as ^'^eioii tJSa tl^lE fi*S:^7l #SSl5&2i e 
Biie! SS^OIl 37R^ a^lOi 51^ ^^^S S>^::S7| f*t Si|. 

SI 3t.^ SI 4 ^KW SiOIAl. 

^71 7IE0II , -^71 aOIBI ^^^SOil SI 3.^1- ^ISQ 

^^71 2!^^ ^•'71 SI 3 #^^ ^9^^ ^^SSI- #AIOfl ^71 Si 2 3! M 3 ^S^KHI -S.^S 
g# #51 ^••71 £S#0|l 2!7|S?og S^£|Oi Si^ 5i# ^SSS 371 iW g^. 

EIDi SiH ^3^1 7i?y '^^gi^^S in?16h^ ^AJi? ^ mOlEi •i?]!!'. ^^71 E9j?3^Ei 
" ^^o[^ atESt^B ^71 Shit £!^3^2J AKDIOil THSiSKM. -^71 EMOj S^Sh SI I 



71 SI 1 2^ ^^Oil HHXIS Si 2 ^^2^2J AmiOii ?HSfe^e SI I ^^J-fl^^ilL ^^71 
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sxflSM ^bitt 5i# if^^ sxi. 

^ois ^'^^F am 371 

6 £Efe ?3! V SICHM. 
^71 12 See^^S S &^7i 4H« ^StlOi Sib 5# ^S^S 371 

m »! 1 #^^ Sei^ai- 2 ^aietS S^e^Sg OI^OiT]^ 211 ^g^g tfe S7I l^Bt g 

^71 £s#^ s^asfog oi?oi;q^ 52© si^ S7i im sxi. 

« lOtfM SiOIAI, 

4^71 ^71 7IB S9 A|g SlSof^ CHOIEI AWim «7I ^At<50il CKKii 

Stm, zr t^^ S.^DH:^ ^(lsjafid)S^:2S qi^SIO! 21^ a7| Sf^"; S:SI. 

11 ^K)§ SiOIAJ, 

S 27{ S^ . 
S;^^ 13 

4*'7I i^wog MOF ^7i ^AF>53I- 5jOi£^g^0flAI 2*lb 351 ^S^S M= 371 S 

xl. 

^,to troflSioi/y, 

^71 Jl#g^^# 5s>srJ^ 2!i sfe 37| ©ti- ^ 

W I LH» ?ll S Sh 5 pi>^vt>-t^Oil SIOIAI, 

:^7i £3#^ iEi.^si5 qi^Eioi 21: S7I iw.sa. 

491 £3=^ £3«2J lEISEJSsai. =^o| 2# -o|^oj wgetog oi^OITJb 31. 

m= 371 it^ 

^71 7IB0tt, SiOiS 6^71 B^£ill#24 i||y S^l @SS(og 2|2t gixIM ^iSS 7*ire*# 
SEtr ^UltJ: 211 4g£S 371 IW 5« . 
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^91 tm^^ s^OiS 1^71 ^Al-^! Offflg 919 (constant potent iail source)0il S^EIO! Si 

^ ai ^S^S IW 

JC-il 17 5^ 18 %m SiOIAl. 

E ItB HI 2 giSj. giF ^^2^ S7|Slog ^^fld. 2lc SIS ^71 

AH 1 LH?:i n 19 «»■ § 0\t:i '^^ SiCHAi, 

6^71 Ai 2 gs^ 9&Ei= gifi5e? ^1 ^g^s.oF^ lltl g«. 

« 20 trim SiCHAI, 

22 

M 17 LH73 ^ 21 S Oii- l^ *^(HI 2{0iA1, 

23 

^ 1 *J LHXI «l 22 § Oii:: t^OIl SiGh A1, 

S7I 7ie]U 4''7I ^^^^ E»j7<l:6Em°] AHOIOil^ 7I#^°^°^1 ^^bltMF §AI(HI. -^71 EfiOlEi « 

^71 7I& 4^71 7I#^^2,^ SI 4^71 fli 2 #Zr ge!^^3?^^7l Bl 3 #2^ gS^S-^CHS ^K.!^^ 
Q.^tm ^^S^^. fe^7| ff[^ S30I 7i2J samiOi Si= a© sgo^ S7I 

g;?fc|^24 

« 6 l^ LH:q « 9 § Oiib «H IL^CHI SiOiAi, 

^71 fll 1 «F 4^71 M 2 aai^ ^ v^7l 7IS -^AISJ SE3 ?I»M SSEIIH Sfe 21 

m m^2^ Bfe 271 if*!; ^^\. 

ShW25 

M 1 LH;q 731 24 tl- Gii:^ t>H)il SIGHAI, 

^71 9|=]}a^ 01;^^ 5poim oi5>£j 2# ms;^ :*i^ 271 

Xfl -3 iJin HI 5 ^ 0!^ t> i^^ 
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